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AN EXPERIMENT WAS CONDUCTED TO DETERMINE THE EFFECT OF 2<-WORD
ASSOCIATIONS IN LEARNING TO READ THE SECOND WORD OF A 2-WORD CHAIN,
ABOUT 45 FIRST AND SECOND GRADE STUDENTS WERE CHUSEN AS SUBJECTS
AFTER PRETESTING TU INSURE THEY WERE ABLE TO READ THE FIRST
(STIMULUS) WORD BUT NOT THE SECOND (RESPONSE) WORD OF EACH WORD PAIR
USED IN THE STUDY. EIGHT STIMULUS AND EIGHT RESPONSE HWORDS WERE

USEDe EACH TRAINEE FIRST RECEIVED INSTRUCTION IN WORD ASSOCIATION BY

RESPONDING ORALLY WITH THE RESPUNSE WORD AFTER LEARNING THE STIMULUS
WORDe READING TRAINING FOLLOWED THIS FIRSY PROCEDURE THROUGH WORD
PAIR RECALL AND WORD MATCHING TECHNIQUESe. A WORD RECOGNITION TEST
WAS THEN GY*VEN ON THE EIGHT RESPONSE WORDSe TW(O MEASURES OF LEARNING
WERE USED=--{1) NUMBER 72F CORRECT READING RESPONSESy AND (2} SPZED OF
RECOGNITIONe RESULTS FROM BOTH MEASURES SHOWED CONCLUSIVELY THAT THE
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BACKGROUND

When the beginning reader encounters a new word while reading, if he
does not know what the appropriate verbal response is for that word, he
will exerpience great difficulty in learning to read the word. The impor~-
tance of the present experiment to the field of education is that it tests
a method which cen be used to imcrease the probability thet a beginning
reader will have available an appiopriate verbal response when he visually

discriminates a new word while learning to read.
OBJECTIVE

The purpose of the present study was to determine the effect of word
asgociations on learning to read. To be more specific, the purpose of
the experiment was to investigate what effect the strength of association
between twe words would have on learning to read the secoand word in a two-

word chain.

PROCEDURE

Subiects

The subjects were 44 first and second grade students from a Minneapolis
public school. All the aubjects were pretested to insure they were able
to read the first (stimulus) word but mot the second {response) word of
each word pair used in this strdy. The subjects were then randomly assigned

to one of four rowa in the 4 x 4 design.

Design

A 4 x 4 repeated measure Craeco-Latin square design was used in which

the order of treatment presentation and the word pairs used with each
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treatment were counter-belanced. Each subject received all! four treatments
in succession, thereby serving as his own control.

In order to determine the effect of word association strength on
learning to read the second word in each word pair, the strength of the
association between the first (stimulus) and second {response) word was
varied for sach of the »rd pairs in the four treatments. Varying the
strength of the association between the stimulus and respense word in a
wotd pair was accomplished during word association training by varying
the number of times the subject said the response woxd sfter hearing the
stimulus word. The four treatments are A-30, A-10, /-5, and A-0. Thus,
for A-30, the subject said the vesponse word 30 timeu, for A-10, the
subject said the response word 10 times, and for k-3, th2 subject said the
response word 5 times. For A-0, which was the contyoi treatment, no
word association training was given.

The subjects worked individually with the experimenter. They were
first pretested on all the stimulus and response words, and following
the pretest, the subjects were given word association training on gix
paira of words, then reading training on eight pairs of words, and a

£inal test of word recognition on eight response words.

Pretest

To test the effect of word association strength on leérning to
read the second word in each word pair, it was essential that the sub-
jects be able to read the first (stimulus) word but not the second
(responee) word of each pair at the stert: of the experiment. Ther2fore,
each subject was pretested on the eight stimulus and the eight response

words used in reading training.
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The eight stimulus words used in the experiment were: big, eat, black,
1ike, red, make, blue, and play. The eight response words used in the
experiment were: thumbnail, faerie, chequer, bumblebee, liquorice, dominoes,
martial, and muzjik.

All visual stimul! used in this experiment were type4 w1th a primary-
style typewriter on 5 x 8 iach index cards.

The pretest consisted of presenting the cards one at a time to the
subject for 20 seconds and asking him to read the word typed on the caxd.
1f he fatled to read any of the stimulus words, or if he was able to read

any of the response words, he was eliminated.

Word Association Training

After the pretest, word association training was given. The subject
learned six pairs of words in succession.

For treatment A~0, no word association training was given.

For treatment A-5, first the experimenter and then the subject alter-
nately said the word pairs. For example, first the experimenter said,
"Black ~ Music" and then the subject said, "Black - Music.” This was
done two times. Then the experimenter said, “black," and the subject responded
with "Music." This was done three times. Thus, foyr treatment A-5, the

subject said the response word five times after hearing the stimulus word.

For treatment A-10, first the experimenter and then the subject
alternately said the word pairs. For example, the experimenter said, "Big -
Thuzbnail," and then the subject said, "Big - Thumbnail.” This was done -
three times. Then the experimenter said, "Big," and the subject responded
with “Thumbnail.” This was done seven times. Thus, for treatment A-10,

the subject said the response word ten times after hearing the stimulus word.
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For treatment A-30, first the experimenter and then the subject
alternately said the word pairs. For example, first the experimenter
said, "Red - martial,"” and then the subject said, "Red - martial.” This
wis done ten times. Then the exparimenter said, "Red," and the subject
responded with, 'martial.” This was done twenty times. Thus, for t:t'e-m:--°
ment A-30. the subject said the response word 30 times after hearing the

stimulus word.

Reading Training

Pollowing word association training, reading training was given with
the same word pairs learned during word association training. Reading
trairing was given in two stages. In stage one, each pair of words was
presented once. At cach presentation, the experimenter read the pair
of words at the top of the card. The subject then pointed to the word
pairs at the top of the card and read them. Following this, the subject
pointed to the multiple choice word pairs at the bottom of'the card which
mstched tiie wozrd pairs at the top and read them.

After the subject read the eight pairs of words with help from the
experimenter, stage two was begun. During this stage, at no time did
the experimenter read any words for the subject. During stage two, three
different kinds of reading-training carde were presented to the subject
irn sequence. The subject was instructed to point to the words at the
top of the card ard read them, then to select the matching words at the
hottom of the card and read them.

For each word pair, six cards were used so that if the subject was

able to read the words, he went from emitting oral responses for the
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stimulus and r:sporse words to emitting an oral response for the response

word alone.

Word Recognition Tests
Immediately following reading training, a word recognition test was

given on the eight response words. Two measures of learning were used--
number of correct reading responses, end speed of recognition. The test
for each treatment was 40 seconds long. Each tést consisted of two words,

presented one at a time for 20 seconds.
RESULTS

Number of Correct Reading Responses

The analysis of variance on repeated measure Graeco-Latin squares
for number of correct reading responses given on the word recognition
tests disclosed that neither the different rows to which subjects were
assigned nor the different orders of treatment presentation were signi-
ficant. The main treatment effect of word association strength on
learning reading responses was significant (F = 14.98, df = 3/120, pg
.001). The analysis also disclosed that certain word pairs were
learned more readily that others (F = 3.68, df = 3/120, p< .05).

The means for number of correct reading responses for treatments
given on the word recognition tests were .89 for treatuent A-0, 1.39
for treatment A-5, 1.§1 for treatment A-10, and 1.66 for treatment A-30.

The Newman~Keuls tests were used to determine which pairs of
treatment means were significantly different from each other. The
Newman-Keuls tests on pairs of treatment mesns revesl thot significantly

\ "
-
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more correct reading iesponses were gi.en on the word recognition tests
with treatments A~5, A~10, and A-30 than with A-0 (p < .01), but A~5,

A~10, and A-30 were not significantly different from each other.

Speed of Recognition

The analysis of variance on the repeated measure Graeco-Latin squares
for speed of word recognition for word recognition disclosed that neither
the differeat : sws to which subjects wece assigned nor the different
orders of treatment presentation were significeant. The main trestment
effect of word association strength on speed of recognition was significant
(F = 13.01, df = 3/120, p & .001). The analysis also disclosed that
speed of recognition was faster for certain word pairs (F = 6.04, 4f = 3/120,
p < .001),

The mean recsgnition speeds for treatments on the two-word tests, in
which each subject was given twenty seconds to respond to each word on
the test, was 25.45 seconds for treatment A-0, 18.61 seconds for A-5, 14.95
geconds for A-10, and 12.93 seconds for A-30.

The Newman-Keuls tests on pairs of treatment means for speed of
word recognition show that recognition speed for treatments A-30, A-10,
and A-5 were all significantly faster than for treatment A-0 (p < .01).
peed of recognition was faster for A-30 than for A-5 (p< -05). Nome

of the other comparisons were significant.
CONCLUSIONS

The specific questior asked in this investigation was: what effect
does word association strength have on the acquisition of reading
regponses? Response acquisition was measured in two ways--the number

| Eric
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of correct reading responses given cn the word recognition tests and the
speed of word recognition. The results lead one to conclude that the
strength of the associations between words does influence the acquisition
of reading responses.

Word association sgrength influences learring to read. TDependably
more correct reading responses were given in ail word association treat-
ments than was given in the controlitreatment receiving no word associa-
tion training., With regard to speed of word recognition, the results
were highly similar to those for number of correct reading responses.
Recognition speed was significancly faster for all word association
treatments than for the control treatment.

Although significantly more correct reading reuponsés occurred
in all experimental treatments receiving word association training than
for the control treatment, significant differences among the three
experimental treatments in mean number of correct reading responses given
on the word recognition tests were not found, even though each of the
three experimental treatments was designed to produce word assoclations
differing in degree of word association strength. |

ith cae exception, similar results were found with regard to speed
of word reccgnition. Although recognition speed for all experimental
treatments were 3ignificant1y faster than for the control treatment,
differences in recognition speed among the experimental treatmerts were
not significantly different from each other. The one exception was the
comparison between experimental treatments A-5 and A-30, where it was

found that recognition speed was significantly faster for A-30 than for
A"'S .




An unexpected finding was that there were no signif. cant differences
in number of corvect reading resporses among the three experimental treat-
ments even though increasing amounts of word assoclztion training were
given to some of tie ciperimental treatment:s. Cne possible explanation
for this find'ng is that a minimal amouat of word associaticn strength
may be sufficient to have the subject emit the appropriate verbal response,
Addizional smounts of word association strength beyond this minimm wmay
be superfluous.,

Significant differences in reading acquisition were not assoclated
with increasing amounts of word association traiaing. Even m.uimal
emounts of word assoziation training were sufficient to produce signi-
ficant increases in reading attainment. The implications of this last
finding for the teaching of beginning reading are important, especially
with regard to the need for familiarizing ztudents with ihe orzl content
of the reading material before actual reading instruction is glvem. For
example, in teaching children to read from experience charts, it seems
advisable to pive the students word association trainirg; e.g., by
having them repsat the content of the chart word-for-word several times

to familiarize them with the sequence of the wowds. After the fandllari-
zation training, formal reuding \training should then be ianstituted.
While many teac;hets of reading are already aware of the importance of

familiarizing students with the contents of the reading chart, few of

them follow the practice of having the students repeat verbatim what is
on the chart before trying to teach the child to read the words on the

cuart. The vesults of this study would lead one to believe that the
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recormendations stated herein would facilitate reading acquisition end
would require but a slighu c_dification iu thke procedures which teachers

have nged in resding instruction.

BIBLIOCGRAPHY

There are twenty references listed in the final report.

PUBLICATIONS

No publications have resulted from this study at present, but

journal publiecation is planned.
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THE PROBLEM

Learning to read a word is a complex process requiring three steps.

The letter stimuli must be visually discriminated, the anpropriate vegbal
respouse must be available, and the letter stimuli and the verbal response
must be associated or hooked-up so that the presentation of the letter
stiomll will evoke the correct verbal résponaeo

When the beginning reader encounters a new word while reading,
1£ he doecs mot kmow what the appropriate verbal response is for that
word, he will experience great difficulty in learning to read the word.
Therefore, one of th: ways in which it is possible to help the beginning
reader learn to read is to increase the probability that he will have
available the correct verbal response when he visually discriminates
a new word while reading.

Several procedures have been recommended by educators and psychologtgts
to increase the probability that the beginning reader will have available
the correct verbal response when he encountsrs a new word. In order to
increase the probability that the correct verbal response will be available,
Dolch (1960) and Gans (1963) recommended the use of experience charts,
Lefevre (1964) and Strickiand (1962) recommend using syntactical patterms
in primer texﬁ wﬁicb would reflect the child's spesking patterns, while
Staats (1963) recommends that primer text be written which incorporates
word associates from word association norms. Thus, according to Staats,
as the child reads the words which are associated, each reading response
would act as a stimulus which would tend to elicit the next verbal response.

For example, if the word associatioh noxms indicated there was a strong
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play-ball association, and if the children had already been tsught to read
the sentence: "I like to play,” the nex: word that shoul4 be introduced
is the word "ball" in the sentence: "I like to play ball." When tke child
reads, "I like to play,” the words would act as a stimulus to elicit the
next response, "ball."

While at the present time there is empirical evidence that word
associations influence the learning of reading responses (Samuels, 1966A),
there 1s no information on the effect of word association strength on the
acquisition of reading responses. The purpose of the present study,
therefor:, is to determine the effect of word associations on learning
to read, To be more specific, the purpose of the experiment is to in-
vestigate what effect the strength of assuciation between two woxds would
have on learning to read the second word in a two-word chain. All the
subjects in the experiment were able to read the first word in the two-

word chain whereas none were able to read the second wozrd at the ouset

of the experiment.




RELATED RESEARCH

1f one assumes that when verbal material has been memorized, associa-
tions are formed between the words in the conmnected discourse, then the
use of word associations in the teaching of reading has a history which
may be traced back to pedagogical practices used by teachers in early
Aaerican schools. It was common practice in early American schools to
have the beginning reader learn to read from passages which he had memorized
pravicusly &t howe. These memorized passages often consisted of prayers
and verses fros the Bible or other religious trac*s. By having the child
learn tc read words in connected discourse which had been asmorized pre-
viocusly at tiome, the child always had available the appropriate varbdal
response for the printed word stimuli he was visually discriminating,
unless, of couvse, he lost his place while reading.

Littlefield {19(4) describes how reading was taught in early Americsn
schools using the catechism as the reading text. As part of the religiows
training received at home, long passages from the catechisn were semorised
by the child. Later at school reading was taught by having the child read
from the citechism. The Horn Book (Meyer, 1957) and the New Exgland Primer
(l'ord, 1899), two other sources from which beginning reading was taught,
introduced reading through the use of prayers and verses already familiar
to the children. Still another popular book used in beginning reading
instruction was th Bible. Small (1914) reports that one method used to
teach reading, using the Bible as the text, was to have skilled readers

repetitiously read the sane passages out loud until the beginning reader

had also learned to read the words in the passage.




Other methods of reading instruction, in which the student is orally
familiarized with the word order or sentence structure of the reading text
before reading instruction is given, are reported by Farnham (1881) and
Stemnler (1966). Disillusioned with the reading methods in use in the
late 1800's which led to word-calling with little comprehension, Farnham
developed a method of reading instruct on which sttempted to teach reading
in such a way that comprehension would be a concommitant of the reading
acquisition process. To accomplish this, the instructionai process had
two stages. During stage one, the oral familiarization stage, the teacher
would hold up a pencil and say, "I have a pencil.” The children took
turns telling what they had, saying such things as, "I have a book,” or
"1 have & pen.” Following oral “amiliarization, stage two, or reading
training, was begun. The students learned to read sentences starting

with, "I have a ." The same words used by the children in their

ovsl exercises vere used to f1ll the noun slot. A somevhat similar
sethod to the one uscd by Farnhem has been used by Stemmler to familiarize
Vexican~A@erican children with the syntactical patterns of spoken English.

The children were given instruction on topics .uch as learning names
for seomatric shanes. During the instruction they learned symeractiecal
patterns of English by reciting sentences such as, "This is a triangle.”
Subsequently, reading instruction wss introduced in which the same syntactical
patterns used in oral familiarizatiin were used in reading training.

Recently, Keisiar, dMcNeil, and Strandberg (1966) have deveioped a
“talking book." The "talking book" is capable of teaching reading by

providing auditory verbal responses to the student while he visually

discrixinates the printed words on the page.




Whereas Keislar, McNeil, and Strandberg (1966) have developed a
system whereby coxrrect auditory responses are provided the learner, other
researchers have investigated what happens during the reading acqui “ition
process when both correct and incorrect responses are provided. To
determine what effect different kinds of word associations would have on
learning reading responses, Samuels (1966A) had first graders experimentally
learn word associations by having them memorize pairs of words. The subjects
then received reading training ca either the same or different pairs of
words than they had learned to associate during word association training.
Samuels found that reading acquisition was superior when the same word
pairs were used for association and reading training. The superlority in
reading acquisition for the treatment in which the same word pairs were
used for assoclation and reading trairing resulted from the fact that
correct verbal responses were available to the subject while he visually
discriminated the word he had to learn to read. When he tried to learn
to read words which were non-associates in the treatment in which different
word pairs were used for word association and reading training, the
correct verbal responses were not availsbile.

Although not directly concerned with learning how to read. a number
of relevent studies have been reported on linguistic and psychological
variables which influence word recognition, reading ratz, reading
comprehension, and the recognition of flashed words.

Goodwman (1365) has investigated the effect of linguistic cues om

word recognition. He found that in grade one, three times as many words

were missed vhen presented alome than when they were presented in the




context of a story. The explanation fcr this finding may be that when
reading words in isolation, fewer cues are available to help the student
read the wurd than when the same words appear in a meaningful context.

A somewhat similar experiment has been reported by Samuels (1966B).
In this study, two groups of subjects read either one of two one-hundred
and-fifty word passages of meaningful text (developed by Rosenberg, 1965).
The passages were identical for variables such as number of words, word
frequency, syntactical pattern, and meaning. The passages differed in
that one passage contained high strength word associations whereas the
other cuntained low strength associations. Reading speed and recall were
significantly better for the high word association strength passage than
for the low word ascociation strength passage for college and elementary
school subjects.

Another study on factors which influence reading efficiency has
been reported by Morioi {1964). He hypothesized that reading speed and
regressions are related to knowledge of the statistizal properties of
language. To the extent that the reader cam utilize cues while reading,
to that extent can he increase his speed and reduce the number of re-
gressions. Morzton had subjects vead aloud two-hiundred word passages of
statistical approximations of English up tc the eighth order. The general
hypothesis was supported in that he found speed progressively increased
up to the fifth crder and the number of regressions decreased to the fourth
order of asproximation to mesningfui text.

The final studies to be reported investigated the effect of word

associations an speed of word recognition. O'Neil (1953) and Rouse and




Veranis (1963 demonsirated thal when woré &sscciations ave tachistoscopi-~
cally ezposged in succeszion, recogaizing the fivst word zids in re-
cognizing the second wood, end the stronger the asgocistion between

the words, the lower the recognition threshkold.

In summary, of the studies reported herein, one should note that to
the extent that the reader can be prompted with the correct werbal
regponse, and to the extent that he can utilize previously memvsrized
nsterial, syatactical patterns, linguistic cues, and word assoclaticas 3
go ag to make available the correct response, o that extent is the
acquisition of reading responses, reading speed, and word x:cogrition

facilitated.
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METROD AND MATERIALS

Subiects

Forty-four first and second grade subjects from & Minnespolis public
school were used in the study. All the subjocts were pretested to insure
they were able to read the first but not the s:cond wrd cf eazh word pair
used in the study. The forty-four gsubjects were randomly assigned to cne

of four rows in the four x four design.

Desien

A four x four reperted measure Graecc-Latin square design wae used
in which the order of treatment presentation and the word pairs used with
each treatment were counterbalanced. Each subject received ali four treat-
merts in succession, thereby serving as his own control.

In order to determine the effect of word associaticn strength om
learning to read the second word im each word pair, the strength of the
esse :1ation between the first (siimulus) and second (response) word was
varied for each of the word pairs .n the four treatments. Varyiug the
streagth of the association between the stimulus and the responze word in
a word pair was accomplished during word association training by varying
he number of times the subject said the response word after hearing the
stimulus word. 4s seen in Table 1, the four treatments are A-30, A-10,
A-5, and A-0. Thus, for A-30, the subject said the response word thirty

times, for A-10, the subject said the response word ten times, and for

A-5, the subject said the response word five times. For A-0, no word

asscciation training was given.




Tabie 1: FOUR X POUR GRAECO-LATIN SQUARE DESIGN SHOWING THE WORD PAIRS
AND THE NUMBER CF TIMNES TEE SUBJECT SAYS THE WORD PAIRS DURING
WORD ASSOCIATION TRAINING.

o

Order of Treatment Presentation &nd Word Paire
F—WL

{
(4-0) Z (A-10} ¢ (A-5) L | aam o

——

{A~30)

o
e (A-5) v | @10 @ | eo §
(4-5) (a~30) (= (h=U) (A-10)
=] & Y .
v

(A-10) (4-0) el (4-30) Y a5 (=

* Reading from left to right along rows, the order to treatment presenta-
tion and the word pairs used with each treatment are indicated. The
number next to letter "A" indicates the number of times the subject
says the vord pairs during word association training for each ticatment.
The Greek letter indicates the word pairs. The same word pairs are
used for word association and reading traipning. Word pairs are visually
preseunted only during reading training.

Creck Lettey Word Pairs
— black-muzjik
f:a‘*" 1ike~liquorice
) blue~dominoes
- play-faerie

big~thumbnail
eat-bumblebee

‘l//’ red-martial
male~-chequer
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The subjects worked individually with the experimenter. They were
first pretested on all the stimules and response words, and, as seen in
Table 2, following the pretest, the subjectz sere given word association
training on six pairs of words, then reading training on eight pairs of

words, and a final test of word recognition on eight response words.

Procedure

Pretest.~~To tzat the effect of word association sirength on learning
to read the second word in each word pair, it was essential that the
subjects be able to read the first (stimuius) word dut not the second
(response) word of each pair at the start of the experiment. Therefore,
each subject was pretested cn the eight stimulue and the eight respcmse
words used in reading training. The stimulus and response words used in
the experiment are shown in Teble 1.

All visual stimuli used in this experiment were typed with & primary-
style typewriter on five x eight inch index cards.

The pretest consisted of presenting the cards one at a tiame tu
the subject for twenty seconds and asking him to read the word typad on
the card. If he failed to read any of the stimulus werds, or if he was

able to read any of the response words, he was eliminated.

Wora Association Training.--After the pretest, word aseociation
training was giver. As seen in Table 2, the subject iearned six pairs
of words in successioa.

For treatment A-0, no word association training was given.

For treatment A-10, first the experimenter and then the subject

alternately said the word pairs. For example, the experimenter said,

A

A
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Table 2: PARADICM TO ILLUSTRATE ROW ONE OF EXPERIMENTAL DESIGN

Number of Times S Says

Word Pairs Puring Word Word Recogniticn
Asgociation Training Resading Training Test Order
none 0 blue=-dominoes R3 thumbnail

none > play-faerie

R2 faerie
big-thumbnail > 10 big~¢thumbnail Rg cheguer
eat-bumblebee eat~bumblelee

R, bumblebee
black-mugic N 5 black-muzjik Rg liquorice
1ike-liquorice -~ like~liguorice

Rl dominoes
red-martial 30 red-martial R, martial

” U -

nake-checker make=-chequer Rs muzjik




"big-..umbnail,” and then the subject said, "big t~ambnail."” This was
done tiiree times. Then the experimenter said, "big," and the subject
responded with "thumbnail." This was done seven times. Thus, for
treatment A~10, the subject said the response word ten times after
hearing the stimulus word.

For treatment A-5, first the experimenter and thea the subject
aslternately saild the word pairs. For example, first the experimenter
satd, "black-music," and then the subject said, "black-music." This
wge done twe times. Then the experimenter said, "black," and the
gsubject responded with "music." This was d-ne three times. Thus, for
treatment A-5, the subject sald the response word five times after
heazing the stimulus word.

For treatment A-30, first the experimenter and then the subject
alternately said the word pairs. For example, first the experimenter
said, "red-martial," and then the subject said, "red-martial." This
was done ten times. Then the experimenter said, "red," and the subject
responded with, “martial." This was done twenty times. Thus, for
treatment A-30, the subject said the response word thirty times after

hearing the stimulus word.

Reading Training.--Following word association training, reading

training was given with the same word pairs learned during word associaticn
training. Reading training was given in two stages. In Stage 1, each
pair of words was presented once, on a card similar to Figure 1A. At

each presentation the experimenter read the pair of words at the top of

the card. The subject then pointed to the word pairs at the top and read




Card 1

make chequer

make cheese
make chequer
make paper
make money

Cards 2 gad 3

Cards 4,
5, and 6

Figure 1. Examples of three kinds of cards used in reading training.

nake chequer

money
paper
cheese
chequer

chequer

paper
money
chequer
cheese
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them. Following this, the subject pointed to the multiple choice word
pairs at the bottom of the card which matched the word palrs at the top
and read them.

After the subject read the eight pairs of words with help from the
experimenter, Stage 2 was begun. During this stage, at no time did the
experimenter read any words for the subject. As seen in Figure 1, Parts A,
B, and C, three different kinds of reading-training cards were presented
in sequence. The subject was imstructed to point to the words at the
top of the card and read them, then to select the matching words at the
bottom and read them.

For each word palr, six cards were used so that if the subject was
able to read the words, he went from emitting orsl responses for the
stimulus and response words to emitting an oral response for the response

word alome.

Word Recognition Test.--Immediately following reading training a
word recognition test was given on the eight response words. Two measures
of learning were used--number of correct reading responses, and speed
of recognition, The test for each treatment wae forty seconds long.

Each test consisted of two words, presented one at a time for twenty

gseconds.




RESULTS

Number of Correct Reading Responses

The analysis of vuriance on repeated measure Graeco-Latin squares
for number of correct reading responses given on the word recognition
tests disclosed that neither the different rows to which subjects were
assigned nor the different orders of treatment presentation were
significant (See Table 3). The main treatment effect of word associa-
tion streagth on learning reading responses was significant (F = 14.98,
df = 3/120, p ¢ .001). The analysis also disélosed that certain word
pairs were learned more realdily then others (F = 3.68, df = 3/120,

» < .05).

As seen in Table 4, the means for number of correct reading responses
for treatments given on the word recognition tests were .89 for treatment
A-0, 1.39 for treatment A-5, 1.61 for treatment A-10, and 1.66 for
treataent A-30.

The Newman-Keuls tests (Winer, 1962) were used to determine which
pairs of treatment means were significantly different from each other.
As seen in Table 5, the Newman-Keuls tests on pairs of treatment means
reveal that significantly more correct reading responses were given on
the word recognition tests with tree*ments 2-5, A~-10, and A-30 than with
A-0 (p <<.01), but A-5, A~10, and A-30 were not significantly different
from each other.

Table 6 indicates that the mean number of correct reading responses

for word pairs on the word recognition tests were 1.16 for the word

e e . cwr— o
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Table 3: ANALYSIS OF VARIANCE FOR REPEATED MEASURE GRAECO-LATIN SQUARES
FOR NUMBER OF CORRECT READING RESPONSES

Source df Ss MS F

1
Between S's 43 36.23 .23 {1
Rows (D) 3 .68
S's Within Rows 40 35.55 .89
Within S's 132 65.50
A (Treatments) 3 16.55 5.50 14.98***
P (Order) 3 .50 .13 <1
C (Word-Pairs) 3 &.05 1.35 3.68" é
Residual 3 31 .10 <1
Error Within 120 44.09 .37 ”
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Table 4: MEAN NUMBER OF CORRECT READING RESPONSES AND STANDARD
DEVIATIONS FOR TREATMENTS ON THE WORD RECOOCNITION TESTS

Treatment .
aA-0 A=5 A-10 A-30

M .89 1.39 1.61 1.66

SD .84 .75 5S4 .65
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Table 5: NEWMAN-KEULS TESTS ON MEANS FOR NUMRER OF CORRECT READING
RESPONSES FOR TREATMENTS

Treatuents A=0 A=5 &=10 A-30
Ordered

Means .89 1.39 1.61 1.66

Diffarence A=-0 .50 .72 77

Ratween A=5 .22 27

Yairs A-10 05

A-0 A-5 A~10 A-30

A-Q ok %k Rk

A=5 NS NS

. A-10 NS

*
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Table 6: MEAN NUMBER OF CORRECT RESPONSES AND STANDARD DEVIATIONS
FOR WORD PAIRS ON THE WORD RECOGNITION TESTS
Word Pairs _
Vo . S &
M 1.16 1.34 1.50 1.53
SD

.86 o717 ) .70 .23

.
[
b
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pairs designated as \f; 1.34 for the word pairs designated as -X,1.50
for the word palrs designated as é;, and 1.55 for the word pairs de-
signated as B.

On the Newman-Keuls tests (See Table 7) on number of correct .eading
responses for word pairs, one may see that word pairs designated as
und ¢ were both superior to (p < .05) for number of correct reading
responses given on the word recognition tests. None of the other com-

pazisons between word pairs were significant.

Speed of Recognition

The analysis of variance on repeated measure Graeco-Latin squares
for speed of word recoguition on the word recognition tests diclosed that
neither the different rows to vhich subjects were assigned nor the
different orders of treatment presentation were significant (See Table 8).
The mein treatment effect of word association strength on speed of
recognition was significant (F = 13.01, df = 3/120, p < .001). The
analysis also disclosed that speed of reccgnition was faster for certain
word pairs (F = 6.04, df = 3/120, p < .001).

As seen in Table 9, the mesn vecognition speeds for treatments on
the two-word tests, in which each subject was given twenty seconds to
respond to each woxrd on the test, was 25.45 seconds for trestment A-O,
18.61 <econds for A-5, 14.95 seconds for A-10, and 12.93 seconds for
A-30.

As seen in Table 10, the Newman~Keuls tests on pairs of treatment
means for speed of word

treatments A-30, A-10, and A-5 were all significantly faster than for
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Table 7: NEWMAN-KEULS TESTS ON MEANS ROR NUMBER OF CORRECT READING
RESPONSES FOR WORD PAIRS

Word Pairs V ci' g 6

Ordered 1.16 1,34 1.50 1.35

| Paixrs
Difference .18 « 34 «39
Between +16 .21
Pairs .05

Qf\?‘ <

NS * %

NS NS

o P <

NS

* (® <.05)
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Table 8: ANALYSIS OF VARIANCE FOR REPEATED MEASURE GRAECO-LATIN SQUARES
FOR SPEED OF WORD RECOGNITION

Source

Between S's

Rowe (D)

Within 8's

A {Treatments)
B {Order)
C (Word Paizrs)

Resgiduzl

df _58 ¥ B

43 17066.98
3 512.75 170.92 <1

S's Within Rows 40 16554.23 413.86

132 18911,00
3 3999.93 1333.51 13.01"**
3 297.66 99.22 <1
3 1855.89 618.63 6,01
3 463.93 154 .54 1.54

120 12293,53 102.43

Error Within

A5 2 2,001

Y S A B e N e
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Teble 9: MEANS AND STANDARD DEVIATIONS IN SECONDS FOR SPEED OF
WORD BECOGNITION FOR TREATMENTS

Treatmenta
A~C A=-5 A-10 A-30
M 25.45 18.61 14,95 12.93
Sb 22,27 14,52 12,65 12.45

a Each word was exposed for 20 seconds on the two-wozd test.
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Table 10: NEWMAN-KEULS TESTS ON MEANS

FOR SPEED OF WORD RECOGNITION FOR

. TREATMENYLS

Treatments A~30 A-10 A-5 A-0

Oxrdered 12,93 14.95 18,16 25.45

Meanse

Difference 4-30 2.02 5.23 12,52

Bemﬁen A"lo 3 . 21 10 . 50

Pairs A=5 7.29

A~30 A-10 A=~5 A~0
A=-30 NS * Rk
A~10 NS L
A~-5 Rk
* (¢ <.05)

** (p < .01)
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treatment A-0 (p < .01l). Speed of recognition was faster for A-30 than
for A-5 (p < .05). None of the other comparisons were sigaificant.

Table 11 shows that mean spéeds of word recognition for word pairs.
The mean speed of recognition for the word ral:e designated as V 23.20
seconds, for the word pairs designated as << it was 17.52 seconds, for
the word pairs designated as & it was 16.93 seconds, and for the word
pairs designated as @ it was 14.29 seconds.

The Newman-Keuls tests for speed of word recognition for word pairs
(See Table 12) indicates that speed of recognition was significantly
faster for the word pairs designated as @ than for the word pairs designated
g8 Y (p «.01), faster for S than for y (p < .05), and faster for -

than for ¥V (p < .05). None of the other comparisons were significant.

oy —oa N e o o

. .
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Table 11: MEANS AND STANDARD DEVIATIONS IN SECONDS FCR SPEED OF
WORD RECOGNITION FOR WORD PAIRS

Word Pairs

v &L S €

M 23.20 17.52 16.93 14.29

SD 15.07 15.85 13.05 13.82
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WORD PAIRS

dorapatrs P g K v

Ordered 14.29 16.93 17.52 23.20
Means

Difference @ 2.64 3.23 8,91
Between c( 59 0.27
Pairs 5 5.68

(‘9 NS NS %k

NS *

i Table 12: NEWMAN-KEULS TESTS ON MEANS FOR SPEED OF WORD RECOGNITION FOR

.1 ]

P << .01)

* (@< .05)




DISCUSSION

The specific question asked in this investigation was: What effect
does word association strength have on th: acquisition of reading responses.
Response acquisition was measured in two ways--the number of correct
reading responses given on the word recognition tests and speed of word
recognition. In answer to the specific question raised in this investiga-
gion, the results lead ome to conclude that the stremgth of the associations
between words does influence the acquisition of reading responses.

Support for the conclusion that word association strength influences
learning to read may be found in the data it that dependably more correct
reading responses were given for all treatments in which word association
training was given than for the control treatrent in which no word assocla-
tion training was given. With regard to speed of word reccgnition, the
results were highly similar with those found for number of correct reading
responses in that recognition speed was significantly faster for all
tvec._aents in which word association training was given than for the
control treatment in which no word association training was given.

Although significantly more correct reading responses were givenm

with all experimental treatments receiving word association training then

for the control treatment, significant differences amony the three experi-

mental treatments in mean number of correct reading responses given on

the word tecogn;tion tests were not found, even though each of the three

experimental treatmints was designed to produce word associations differ- 1

g in degree of word association strength.

P P S ALY R S
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With one exception similar results were found with regard to speed

of word recognition. Although recognition speed for all experimental
- treatments were significantly faster than for the control treatment,
differences in recognition speed among the experimental treatments were
not significantly different from each other. The one exception was the
comparison between experimental treatments A-5 and A-30, where it was
found that recognition speed was significantly faster for A-30 than for
A=3. )

An unexpected findir emerging from this study was that there were
no significant differences in number of correct reading responses among
the threc experimental treatments even though increasing amounts of word
associstion training was given with some of the experimental treatments.
One possible explanation for this finding is that a minimal amouut of
word association strength may be all that is necessary to get the subject

to erit the appropriate verbal response, am acditional amounts uf word

association strength beyond this minimum is unnecessary.

The finding that significant differences in reszding acquisition were
not asgociated with increasing amounts of woxd asscclation training should
not be viewed negatively, especially when one realizes that even minimal
amounts of word association training were sufficient to produce sigunificant
increases in reading attainment. The implications of this last finding
for the teaching of beginning reading are i-portant, especially with
regard to the need for orally familiarizing students with the content
of the reading material before actual reading instruction is given. For

example, in teaching children to read from experience charts, it would
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seem advisable to give the students word association training by having
them repeat the content of the chart word-for-word several times to
familiarize them with the sequence of the words. After the familiariza-
tion training, formal reading training should then be imstituted. While
many teachers of reading are already aware .f the importance of familiaris-
ing students with the contents of the reading chart, few of them folilow

the practice of having the students repeat verbatim what is on the chart
before trying to teach the child to read the words on the chart. The
resusts of this study would lead one to believe that the recommendations
stated herein would facilitate reading acquisition and would require

but a slight modification in the procedures which teachers have used in

reading instruction.
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